Comparative effects of the metabolic inhibitors 2,4-dinitrophenol and iodoacetate on mouse neuroblastoma cells in vitro.
The toxic effects of two metabolic inhibitors, dinitrophenol and iodoacetic acid, were compared. Mouse neuroblastoma cell cultures (Neuro-2a) were exposed to different concentrations of the toxic compounds for 24, 48 and 72 h to study basal toxicity effects (cell proliferation by quantification of total protein content (PR) and relative neutral red uptake (RNRU) by lysosomes). The following biochemical indicators assessed in the in vitro test system were: cytosolic phosphofructokinase (PFK) and enolase (ENL) activities in glycolysis; mitochondrial succinate dehydrogenase (SDH) activity in the citric acid cycle; lysosomal beta-galactosidase (GAL) activity; and neuronal acetylcholinesterase (AChE) activity. The effects of the two metabolic inhibitors on the various indicators differed. Iodoacetic acid was found to be far more toxic than dinitrophenol to neuroblastoma cell proliferation at 24 h exposure. Though 2,4-dinitrophenol and iodoacetic acid both inhibited cell proliferation of the neuroblastoma cells, their effects on the other endpoints were opposite. Dinitrophenol was a general activator of the metabolism, particularly affecting lysosomal function. Iodoacetic acid did not significantly alter general metabolism, but considerably modified lysosomal function and AChE activity. The modification of lysosomal function of Neuro-2a cells by the two compounds was quite different: dinitrophenol increased RNRU and GAL activity, and iodoacetic acid decreased both parameters.